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(54) VACUUM TREATMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vacuum 
treating apparatus for diffusing reaction gas 
across the whole surface of a substrate to be 
treated with uniform distribution by easily and 
quickly adjusting and controlling the feeding of 
reaction gas at the changing of the dimensions or 
processing condition of the substrate to be 
treated. 

SOLUTION: In this apparatus, plural gas inlet 
parts 37-39 wiring-connected via individual gas 
feeding systems with a gas feeding source 7 for a 
reaction gas G are arranged on another electrode 
28, which is arranged inside the vacuum chamber 
1 so as to be faced to one electrode 1 3 on which 
a substrate 14 to be treated is mounted, and which is used also for a gas 
feeding part for introducing the reaction gas G from a gas ejection hole 31 to 
the inside part of a vacuum chamber 1. In this case, the reaction gas G can be 
introduced inside the vacuum chamber 1 with a uniform distribution. 
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t. 
sn. 

* 48UUI«8»Sr*LT V^MRR« 1 fclQRoXSWl 
US. 

*WWrHK«W«nfc^-r "7-7V- h*»-#«o*S 
t^fl^SfflfcEKSfifctf^Siafc^rrik k fete, 

««2K:iB«<0K2S»®n. 

[ itfta 4 ] Aw com® ± , «*$rg*wrxi»:{ii?La t 

oJUBCEfiSft, «rE#*S»fc. **i«i«M^ 

fflB-^rwwsJciTWd-cfflwm-r * EBT-flrfass 

flfcfromffik , 

asn. 

[00013 



[0002] 

[«**««] 17(a) ttft*«>HRB&X2*!UI£ 

we>ffim*i-w&Mmwmx'h*) . laraciisssag 

Lfcv^Stfvrfc J: OiWlP 2 fctfLTflaiffiSWW 

0*»4>*&XfXtt»3R«6*31tT±»Wi3^)Jbaw> 
tfxSSASI 1 1 fctt&Stu Zff)#zm*M 1 1 £il^> 

[0003] Kffif-Y- >a* i arttfaULhfcft 
B8*lfcT«B«l 30±ffi-C'J>&mfiiXT-^l 3 a 

3k^>mcnj3itciBs (BKHS-f ) a^wnawatftt 

teZixlZblzX*), TSPSflSl 3k±g?Sffi3k^)fa 

[0004] ifEOtfXIfcatfUte, BSbW>.2 mm- 
2mmgg<OSitf>T/h&-e*o'C. ^-v7-7V- P 5 
0£ffl£fcfc9^&EffiT-#$«JS8fiTV>|>. C 
fit J: #XZmi 2rt<0RJ6^Gti. ±IE£fMI 
<0#*fcUj?l4 ^3l-?T*Sf- J r >A l c7)rtgE2^lcfe 

[ 0 0 0 5 ] 08 ( a ) {±^*Ofi!lWKSj!|ia^a<0« 

(a) fcR-4gL<ttH9^iOfcliH-tf>fip#£ttl, 
•C^WJS-m-f*. H7t*i, *<0 (b) (CBB^-r 
* «t 3 fc. ^«c0K^aS« 1 4 ^SMWa^ak 
Lfc ->T. Tg5m®l 3fc«tlX±g|5mffi3*<ft 

»u coa®nsiis«i, 08 < c > tzmxoiz. 
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[00063 UrtfoT . TU^M 1 8 \ZWm&WL 1 
7tC»£-r&R#*>*ftXf--S>18afc#U 
*SSP$r*tal»±g?mffil 9Ji. 08 ( b ) ^MREaCQI 

hum rnimiz^x&m^tizm^ 1 

TT«Wil8lc«#»rt*J:dEBStiT. %<n-& 

frt,&mixmvh#zm\<g2 o s^lte^?- ^ 

A*ioOMIfcS»<»ilTV^. CKOtf^SIAf 2 0fc 
tt, H7 (a) fcSLfcidfc. #X«&iS7a>f>-& 
dA>7"8. "7X7D-rjyhD-7 (SKlNflft) 9 

*2 0*6±*flff 1 9(Q$,&cr)*tZV!Kiitfl2 1 £iih> 

2 1 /M£?fc->T . mfiiXr-^* 1 8 aJtfcHs -y h 
UfcttffiSWK 1 7 *>SHB£ttfc:*>fc 0 EJ£#x G * 

*. 

[0007] 

[W»*W»LJ:3i:-f*iWI] L^LW^ 1270 

- h 5 izavhtixmxu 1 1 catavwWMw-cii 

[0008]-*. H8<0XS«mi-C(i. Httfc- 
54 y<0^«*&^«£6^jitT^3IA@2 0*^|g 

frb. £T<0#*Kaffl.2 1tt^i9RHS?WftE 
2 1 fr*h.«iaatLTJBEf-+yAi rt&fctSIASfl 

A©2otcatjgv^ (i^to^) T-fit>^<* 
#x*a*2 o*><oinra-ri»*[6] (H^s*m) t 

[0009] a fcRJ&yxGtffllAMagiSf-* 

w< i flatter W-(c4Mlr** k . rjxwA 

-ftRWiOJfl^JMW-iCkjPC&r, 

ifctl. Wx y^y^fciswcii, Sp-ftx-yf-yT" 



[0010] JLETOte*>»£fcovvc. JUmtcKI) 
■T4 . H7 ( b ) tt, RH ( a ) «4CSHUHiK:J: 0 

jsjbs uc&«yiais 1 4 ±m^w*hi60fflmv 

ft*«£*flW*"C**.Ifc**L"0^. Lfctfo 
Ts Kliti, tt«Saffiil4^+ffcS«2 2*«^fS 

*>*»*. £<0J5ftJ|ffi?-+:^irt»fc;fett*EJ6# 

^KSURl 4<0W^ <ft*>fcff ->TSEgk 
ft*. Hitf. (b) +*»«22mJ6A 
#100 mmJilLT\ W^$2 3<7rt£B#300 mmJil 
±^AMOlSJra»fixl4^|gffl5!ia-C«i. M>JMW2 

3fcmum&M&xv j f->ymm&m&2 2t 

Jt« lTtt¥#ggfc i T'/Js$ < ft* . 
[ 0 0 1 1 ] H8 ( c ) tt, RH ( a ) <r>%£& 

w&mzx vmitzwsmm 1 Ti^wKoiw^ 

*TC>8W!ei"C*9, ±iei:l5]«t. ffiyi<y)*/jN$-£<7>iSi 
k£*LTVM>. Lfc*«->-C, KJ»i. WISH 7 

o/fzmx'g 2 o tat jw *> Mnmrn t < . u 
zmx'%2 o&t>im? siBifcvKfc Lfc^or/h$ < 

7<osa»**<ft*fc#oTawfcft 

I). «itf, H8 (c ) (CfcV^T. fig<?!.* { 300 mm£l 

±<^a^»!siaHRi7o«iB«Hi'Ctt. timus 

2 0fcifi«*6-#IWR«2 4fc*JJt6JW4fcJ4x» 
f- merffiMW 2 7 KJt« LT^^gffi^* 
T/h§<ft5. 

[0012] ±J^)J: -5 ft»E^G<^%- 

a. ±ssm«&3 . i 9 1 ix . ^ffljaa-r 

« 1 4 . 17 W^iB^Ci?^ 9 RfG^X G Sr^tC^ 
iiT'# I. «k a t^«{HL4 . 2 1 com. RSitzim 

j«Rftiftaces3eL'c»jfttfcto*^»wffl*i^ 

i*i^<0±»««3. 1 9£3SaS!RtT]R , )ft»t!>J: 

[0013] kd-?>* { , ±&mms, i9Sraaixo# 
iToRiC^Go^^otigti. *si!!ia-r^#»Ja 
asfii 4 , i 7*^aoffls-ri. i ico^t>s», *j 

i rts^KSS^SfsaaESft k'w««i^ft*^:*>s 
%&**yrt\*mmt>Lx±£mte3. 19 

oxasnoSLft^feff^ftitixttrftfeftv^ -ew^o 
Wm&fol 4 , 1 7lC3|{5-ri»Rf5^G<0^ 
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%mtmi®t>ti& * rut . o ommiai t m 

^ftVx;\^&$k^?<Dm&m%k'<7)*§littf 

c o o 1 4 ] *£?*#piu;, jja«*wmiwi*r 

*S*utt<OT, &®I^^^&®S!ft&k'<7)£ 
[00 15] 

C0016] iwnswuesrcii, rk^^x* 

□*»^<«»B^*»R*tBf J: 
[0017] JJBJMBCtJV^T, #x«*£Rtttt. 

1 0 0 1 8 ] ZtUZ X 0 . 4tifM»^M^nSlX0Xff) 
^zm&LXMBS-hZbtfX'Zh. Km 

zzxoft&mt&zttfx'Z&tkhiz, wmm. 
<r>-m*im&tt-%k'w$th o fz%&izit s 

[0 0 1 9] JjaWJfcfcwe. ffitfrtfrttfitt, 
£S£*-tl>kkUc, £(*>#XffilHart«jWtflJD* 



dk#T'#&. 

[0020] £Wc i. 0 . IMR^^rxfflBWA^^it-f 

1151. K-o^Z'ftoZtWX'th. 
[ 0 0 2 1 3 -2r s JJBWHcfcW^ flfcfr<0*W4, 

arc. *tiwwtn#xmMkiitix#zmtim 
izmwrnztitcxxmAmmibtix^mtiLt-f 
&zki,X'%h. 

[0022] ififcj: 0. «R^>«fia*^LT^)S[3E 

J 3 4HftS -Jim, JioSSCff 3 - k # 
[0 0 2 3 ] ffiO^(cft*££K!^Stt. 

wmffik. tine-^roiKit±T*i*iTffi*fi6it&ffia 

* Brans** v^rtstaiA'f 6«»ffl^iB:a»L 

9&MfflteM« iz^i-immco/fxmum^Lx 
#xmM£*ixifr&BBmisiix»z>zk m®k 

[0024] zvMzwmwx'ii. tfxmx&ziti 

&mm$zmm]mz>zkizx*). mtfzmum 
mLom-zfttzbtz <oiEmzmm%ftmz%&£ o# 

mit&Zk h k k i> (c. 
[0025] 

nt^xwRiimiztfbRmtt. hu**ww 
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( a > ii*m&&mmmims ( b ) mmm 

t L < immw \><r> fc«H-«|»«t LX%<?> 
BWI£**U JaTfc, Bl7i:ffliWft«jSKoivt0> 

[0026] .roK^MSgSti. 07 fcP»HJMc£»* 

^tt»»«:«faft±«MW2 8tt. tt&a&8l 4fc 

Mfs-r !>*8&ifc9&tt2 9 1 , 1 a< 

tiisw-ri—not. $#29 t^w-yv 

-h 3 0 fcTH4*l*2gaort«*lWZOO«WIKK 
=5:oT^£>. £W±JB«S2 8i:J*£f-*>'Al<*)3eflB 

mx&mu 33 fc juiafu^'xsfasB 3 4 1 a«s 
[0027] «t»*««wr^ffiisi»3 3(o«wnawctt. r 

fS#XG£gi&-f t1i*xr)Z.'O0>1fm*Mt 8,39 
IWtfe*l-C^&. &#Xi£AaS3 7~3 9{ci4. H7fc 

^U^t|5|«0-y:i!|A'/W7*8, 7X7D-3yhD- 

7 (fflMW) 9fcJ:^z:»Cll|A;^io*><c>=5:&^ 
[0028] UztfiX. z<r>^&m§m.x\&. ±M 

mm 2 8 *>rt«£ zock^ tfc+*s*ir*sia» 3 
3 1 ^asifitt^siaffi 3 4 1 fc-eft-wifMicRjEtf 

*£raa$3 4 wi4»3«ifflijwrxsiaaJ3 3m'xmx& 
3 7offlRr*M*ffiarcffl»ifirr*zo^^*A» 

38. 3 9*>&Rj£#XG£gt&-fl>tf>T'. 07C9SS 
ffiSSHK) «t 3 tcfixmxm 1 1 (cjfiv^RiBP 4 a> 

[0029] iMiiztatx , =-><r>fiXMXU3 7~3 

9^<?>KmtfxG(?>&tent, znuznimMzzh 
9 o$d mz ioti« tai ltww s z t #t-# 

mzhtz *)JEmizim%ttmz%& 4 a #nfc£ * & £ fc 
h . L *»t . 1 4 *y*ifc*Bi!l*fr£ 

9 ^mmmth ztizx*). BUG#AG*wmmsi 



[0030] ±iecos&*co^sjffl^^-rt . ±ssmflg2 
8(4. m (b) ic&tvc. Tffi^^^^v-r 

U-h3 0O^^^)^C*»470 mm. 4>*t3I$# 
X^rag?3 3<7)^Jrf6]<7)^SD*n50 mm, ffiiSjitt 
^XSSI[P3 4^^#^(6]<7)iH-ffiE*n60 raratU 
^OS^3!&a^a$rffl^T. 370 mmX470 mm^if 

H»M«W-*ri:fcJ:0. I*t0.8 *TrtI_b$«ifc 
[0031 ] 02(4. *^^2<OHJ6^»ffitfc^S 

mi7**UJMP)flfM:LTVi6. RBICU. 0^ 

offiaLt. ±anw4 o*T**»fes iotmi 8 

014. /hgO«MiWil»4 0 Ai:*g«Sia«S»4 0 
B t * { |S]'D±tiEB§ fifcflMttcfc o T v ^ . smffiSP 
4 OA. 4 0B14. V^tai^^KO/NMr^Tffifc 

»->t 3«flK)^«affL4 1 , 4 2#-jaa»n!R 

1, 42(4, ^•fft.tES&W.l mm~2mmgjK<7)fii 

ftr/j^r* ot. mmxf 1 8 a±C* •/ h Lt: 
teummz. 1 7com±mzhtz oek^g^jwc 
^t'^ 4 j; a (c«a»4 oa. 4 o b ictfeNnrat 

[0 03 2] ±IE«-m«40A. 40B(4.#«^g 

•nm-ttfa-th 2ffi%izzti?tiim-tz*fzmA'&4 

3, 44*«UT*iO, *2Ef-vW\*l<Ortaa3SlO± 

umzh^xTumm 1 8(cffl^i6]t- dses^ix 

T. ±ie=S-^X^Af 4 3,44 ZftLXn&f'+yrf 

i(owmz*ti?ti3mzti&. zommmxmx 

f4 3, 4 4 £14, -&ffl^'/U7'8, -?X7a-3yh 
o-9 <sS*lsl«5a5) 9fc4^Z»N>7'10*^^ 

Xflt^ji 7 frbm«n±XJfZ.1SMm, 6 5r ii tTRK 
^XG*^t&§^|,. KTJSM^Gd #11^4 0 
A. 4 0B<7)^Scffl<7)^'XI!ji:aifL4 1, 4 2£il-5TK 

[0033] zco±umm4 o ^Mi^xsasisafc 
(4. ±as«fl&4 oo«t»A«fi»4 o AtJi^BKanws 

4 0 BC#LT#*<0&#|fi]-t'*t|6j'tS 2S0ft:**i-f 

SCO 4 -5 =5r^x^A1r 2 0 tifi^^xiRliJfL 2 1 

< <DKmx GiM% &*Z t izXlKm/fxGff)^ 

<Dm*)immz&m&. ztuzmtx. §\mm/fx 

SIA143. 4 4^c0Rf5^'XG«0St|&S(4. CiX<c.£ 

i»#Bfiftijifiisa5 9 commie x o -c ra-? tzw. ixmm 
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hZktfX'th. 

[0034] ztiiz* o . R&xxG&mNwmm 
mm 1 7 (omm-trnzhti o imizm%-frmz%h x 

T#8fifttlW9 fcWfflMM-ic: fcfc J: 0 . RI5#* 
G *WmWk 1 7 OKH£#iabfc 0 iEH^ft^fttf 

S. 

too35i mm&v&mmzmk. ±.uwm4 

Ofi, +&S«i8&4OAtf)|*]g£100 mm, JffiZftffS 
4OB*»|«£300 mmtU £*>K2*i«iSIfcfflO 
T. SS* { 300 mm<OR»K<0«XfflX«l 7fc»LF 
^x^y^fr^MftSSrSSU:. C<0k*, 5ft 
l^XSini 1 7 Cfi tt * tf*»i: JUfflSBfc c0#* 
<0flW ifcttx «y ?m tt . BttR tic* £ i h # 

[ 0 0 3 6 ] 03(i. *9^ag3a£Jta$JBfctt* 
K£Sfti!§»fctt&±SI5mffi4 7 U ( a ) l±T 
#*»&ftfc*H)Brc. ( b ) li±Ufre>Mfz®1BfflX'S> 
£. 

[0037] icoiat^JBTiin^KarasK 1 7 
Hwiiins 1 7 t» t ±®m&4 0 & v t s 

s»s 1 7t^tT. #*flH&»**fe*±anw4 7 
* . fe*fta«« 1 7 twiet & roo#&4 8t, m 

4 8 k is*7-7U- h 4 9 t 0X8!t3Bf£3:il*£mrt 

OfOSitfOfttfJ 0 fitt 5 1 , 5 2b 4»HWW8*ifc» 
tt(C*oTV*4. LtaPoT. ±*W4 7fc*ffi** 

< 1 fDJMortgcwi , roowRottw 0 g<* 5 

1, 5 2fciOK^Sfufe+*«<Wr^3EiaW5 4. + 
GKWfitfxSIHS 5 7 « J: VffljZlfHlfoyxffiBMB 5 8 fc 

[0038] jjB+*swby*sias5 4<o«w:«tcti 
tttiiTv^fcttt. +ia«swrxffiiaai5 7fej:i; 

tbff&-'W>tfxmMB6 0 . 6 1 ifBtf-X^Af 

5 9 SriiS ®-JlSi±.lz{tL&tlW3X'*1x?tiWLlft>ix 

|S]&c9-&a|V'\;l/:/8 . 7X7n-3yhn-5 (85ft 



[0039] ±ie<o±«ms4 7 &ffi£fcX£*Bi£& 
■el*. mn&mmm7<?>mmz'tToizfei 
x. &2nmmmmbm®<7msk&tezbiJ s x'$ 

f 5 9~6 1 ^cORJEtfXG^tt&fti&ffl* 
^K6tcteJtS85ftSRIfi5859W«iI»fc:«t 

Lxwstbzbim&zktzx*)* m^wmm 

Wi 1 7 <rm®±Mzn IRMStiz G SrlEiSlw^&frffi 
l> «fc 3 £ i: *<T'£ . wm&Ki 7 cog 

8HUWWW9*|irail»t&ii:fc:J:'), £&#AG£ 

7nm£#tztote*)iEmzim%fti[i£ 

4MRS-*4Wite8*. ftoffliticfH 
[0040] H4tt*3^aJM0^^IB(Cfl(&JK 

«rsttr^r*»feftfc««!!Brr» 0 . zcommmmt. 

m 1 «0HJSO^®i: RttC, ^ttOMSftSffig 1 4 ^ 

*BMJi*>*t* t Lit t cot* i) . £ coi&mm 6 2 

iM 7<01^tz®r>XWMm>&&W?)tfAfc\iiJL6 

2 Aortas +^«(caaL^>'NM7 , c 7 )Tffi^«-> 

•C«S/Jv5rS^#»fflcO^XiKaJ7L 6 4 mSVBSKJB 

^*'x^A'S : 6 7^iiaL-cg^TfcO. jaia«ffia6 

2 AKtt. tixmX<§ 6 7 iOfflR-TI. HffCttlflJf 4 2 

<o * it WjjfXJiA* 6 8 * { 5i)i UT ®t>*T V \ 
l>. Ztit>tixm\<$61 , 6 8{i. ±IE#H*6^SI 

[0041 ] 05(i. *^^50HM^»C<SI> 

s^ftasstfcfti. ^«iw»*«Miiw*±««ffi6 
9*7fi-rTiffrt>n.tc®®mx'h<o . zcommcmm 
m4wnit«o»©fc|ni«t. sg^ottffiastti 

4**B«yi<r>«fti: Ufcfc^-C**. c:o±a5mfli6 
9 tt, ^ffl5ftS^^M5ftSS« 1 4 (c«ai- S*8fm 

7 0A^^iEST'^B!c$^yXyHg®Ojgffl«Sig|! 
6 9A*>rt9fc. £^ffl«ffia56 9Ai:ffl(H^5r^-r 
^S^JBgtto/^ 7 , «Tiiilci»-5T»/NSrawiW« 

<o+*«ffi»6 9B**i;BSiifc««t: i 3roTv^. + 

h axmxm 1 2 t ts^t & 0 , jgamsa 6 

9AI34, -5-cO+*ai^fcftS±iaZo<O^X«A , 57 

«Af7 3* { jeiLTSt^TV^|>. ZtihfiZMX'gl 
2, 7 3{i. ±IE#HSS^®tlBl«t, ffl8"K0^« 
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usm 6 at ixtfx&t&m i dresasfiT n ft . 
10 0 4 2] ±.mm4&£vm5cr)&%Mcrmmco&m 

bwv*b. zix^<rmmstmmt. «■* 

ltfmmit:tfZ&A'§ 6 7 , 6 8. 7 2, 7 3^*>R 

9 OMWc J: oTflMOfcai lTPS&-f ft -I k # 
T* 6 - k fc 4 0 . *SB#<oftJ?uiffi£ 1 4 <0Hffi£tt 

I. i k . 1 4 c7)^ffi^J!M^ft^ if 

=3r< . >-a' 1 0#KB££V vcg-KilMftt 9 5r 

msMW6 1 1 fc 4 o , R*wr*G£ttauifflK 1 4 

. fiofflJS^ff 3 i k tfX'Z ft . 

1 0 0 4 3 3 H6tt, *mxom<rmm<vBmbz®& 
o»ai-cj4jeB«fDaara«s 1 4 ssiwipicw&i: 

■*-ft*££W5*LT*ft. HHfcfcWC. 01 (a) k 

ft . £ on&smmniMnM 7 4 14 . nwaasig 1 
4(c«jwftffi»o±aw»oT*t=;nj: 0 fc*s* 

#XlfcaiP7 9#«BWJ^EBT»l*$ftTTS»» 
OBBP^BSSI-ft^^-ru-h 7 8i: 
*ifc#ttfc$rr>TV*ft. £*>±fiWS7 4fcaS?-*y 
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4>*ft*-<O^Xflaft»tt6 $rSIt-t#Xz£A$8 1 4 

[0044] 4fc, Xffif-YyKiwWOMtfc:*J»tft± 
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^iRaifi*8 2<0rt9ttt. #X»SiS&8 3k. 
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#*«fflft8 3tcii«ft (-o<o*0in) nnxmxu 

8 7*<jlfflU-CIStt^TfcO. #XfX«A«8 7t 
<4, ^WA«8 1 b\im<r>-<m^>V7S, -?xya 
-3^ho-5 (S&fBffiS) 9t5i.V-m*>V7l 
0fr^%&fiX&£%m.6£mtX5iXtfAGtf& : teZ 
ftft. ^<7)K2J!!iS^S-C{4, ±g?mS7 4c7)^xiKai 
?L7 9 1 WASBtSA-f ftRfC#*G 

£±k L?tftBH£& 1 40«MsS5#fctftt;&tfft 4 3 

fc-j-ftfcfctc. »wia«i4^)ffliaai54j'tfcttftR 



9tiill84i)>WA+&5U£tfZGZffiSLZ-£xmX 
^C&oTV^ft. 
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3SA&8 1 5r/i-LT±S5SS7 4 Kftfc-f ft 
k. Xf^»AaB8 7*^LT^8fBi»8 3t:fl8M-* 
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(51)Int.Cl.v « FI (##) 

HO 5H 1/46 HO 5 H 1/46 M 

F^-A(##) 4K030 EA01 EA05 EA06 FA03 JA05 

KA17 LA15 LA18 

4K057 DM01 DM02 DM07 DM08 DM37 

DN01 DN02 

5F004 AA01 BA04 BB11 BB28 

5F045 AA08 BBOl BB02 DP01 DP02 

DP03 DQ10 EF04 EF05 EH12 

EH13 EH14 



